This article is organized as follow. Sections I and II describe the main factors usually employed in literature to measure liquidity and provide a brief description of Spanish Treasury Markets. Then in section III.1 we first analyse different variables that can be used as proxies of liquidity: trading frequency, market share and turnover. Also it is shown that liquidity of Government securities depends on several characteristics of bonds and bills: relative age, term to maturity, amount outstanding, term at issue and security status. Section III.2 investigates differences in yields at which Treasury assets are traded simultaneously in ETS and MDPA, finding out four variables related to market features which have a significant explanatory power: transaction size (retail and non retail), transaction system (bilateral and multilateral), the period when the transaction took place (before or after January 1998) and a constant premium on prices borne by those assets traded in ETS. The article concludes with a summary of the main results derived from the study of the liquidity of Spanish Treasury assets.
I.-Liquidity impact on fixed-income valuation
Liquidity risk refers to the simplicity with which a security can be traded in a short period of time without a significant impact on prices. The lower the degree of liquidity of an asset, the higher the return required by investors to buy it. This extra return is called liquidity premium. Fisher (1959) suggested that liquidity is one of the main determinants of yield spreads between corporate bonds and government securities. Since then, many authors have examined the effect of liquidity on corporate yields 1 .
Other recent papers analyse liquidity of corporate bonds examining trading volume (Elton and Green, 1998, and Alexander et al., 2000) or bid-ask spreads (Shen y Starr, 1998 , Chakravarty and Sarkar, 1999 , Hong and Warga, 2000 , Chen and Wei, 2001 , and Kalimipalli and Warga, 2002) .
Liquidity in the U.S. government debt markets is analysed by Sarig and Warga (1989) , Amihud and Mendelson (1991) , Warga (1992) , Kamara (1994) , Duffee (1996) , 1 See for instance Silvers (1973) , Dialynas and Edington (1992) , Shulman et al. (1993) , Crabble and Turner (1995) , Fridson and Jónsson (1995) , Fridson and Garman (1998) , Garman (2000) and Tishchenko (2001) . Carayannopoulos (1996) and Elton and Green (1998) .
The effect of liquidity on Spanish corporate bonds is analysed in Díaz and Navarro (2002b) , whereas the liquidity of Spanish government debt is studied by Alonso et al. (2000) who apply Elton and Green (1998) 's methodology, and by Díaz and Navarro (2002a) .
A wide range of variables have been commonly used in literature as proxies of liquidity, conditioned by quality of the data available. One of the most common proxies for liquidity is the bid-ask spread, although in the analysis of fixed income securities it was first used in Shen and Starr (1998) . Sarig and Warga used the number of "runs" that take place when the price of a bond at the end of a month is equal to the price of the bond at the end of the previous month. Amihud and Mendelson (1991) and Kamara (1994) used the yield spreads between bills and bonds with similar term to maturity (if lower than six months) meanwhile Warga (1992) analysed the difference between the yield of old bonds portfolios and the yield of the most recently issued securities (on-therun bonds) with similar duration. Elton and Green (1998) suggest that the best proxy for liquidity is trading volume. Díaz and Skinner (2001) use the differences between the current yields to maturity of a bond and the theoretical yield they would have if bonds were valued using a previous estimation of the term structure.
Several variables related to security-specific characteristics and market conditions have been found to be useful for explaining liquidity. Fisher (1959) used the amount of bonds outstanding on the basis of the potential correlation between the existing stock of a particular bond and the flow of trade in the bond. The higher the dollar amount of bonds outstanding, the higher the liquidity of the issue and the lower its yield spread. Sarig and Warga (1989) and Warga (1992) suggest that younger bonds are usually traded more frequently and so they have lower spreads resulting from greater liquidity. Amihud and Mendelson (1991) observe that, when bonds approach maturity, they have been already locked away in investors' portfolios, and a large part of each issue is not readily available for trading. Chakravarty and Sarkar (1999) find evidence of increased liquidity over time. Other empirical papers support the explanatory power of other variables as the volatility of interest rates (Kamara, 1994) trading frequency (Shulman et al. 1993) , the percentage growth of funds (Fridson and Jónson, 1995) , etc..
In this paper we propose two different sets of variables to explain liquidity: the first one concerns the issue characteristics as relative age, term to maturity, amount outstanding, bond status,…; the second set are used to explain differences in yields that appear depending on the market where securities are traded. It should be pointed out that, in Spain, there are two different markets where Public Debt assets can be traded simultaneously. These markets have different trading systems, settlement rules, participants, etc… and so these disparities can cause differences in liquidity and so to
give rise to a liquidity premium between both markets.
II.-Background to the Spanish Treasury debt markets
In the secondary market (known as Mercado de Deuda Pública Anotada, MDPA) trades are conducted through three systems, the first two being reserved for market members, while the third is for transactions between market members and their clients. In the first system or "blind market" trading is electronically conducted without knowledge of the counterparty's identity, while the second trading system channels all the remaining transactions between market members 2 .
Treasury securities are also listed on the electronic fixed-income market of Bolsa The remaining observations from ETS are bilateral transactions, in which the two sides agree on the operation and then introduce it into the system. Note: ETS data only includes multilateral trading 6 Coupon-washing activity (bond transactions before and after coupon payments due to tax reasons) is a key factor to explain trading volumes in the Spanish market. It implies an increase in the trading volume between market members during the month previous to coupon payment and followed by a sharp reduction during the next month due to the fact that non domestic investors only trade the bond among them. Nevertheless we assume that the impact of this fact on our analysis is non significant due to the fact that our database contains information about spot transactions meanwhile coupon-washing is usually done in the "repo" market.
In the MDPA the turnover ratios are very similar for both bills and bonds.
However, the average trading volume indicates that bonds are traded much more actively than bills. The latter are only frequently traded just after issuance when they are bought by mutual funds and other financial institutions that buy them until maturity or to be used as collateral in the "repo" market.
When MDPA and ETS markets are compared substantial differences can be observed in both trading volume and turnover figures 7 . Most of the operations at ETS come from bondholders of "cuentas directas" 8 .
All this data suggest the existence of different degrees of liquidity between bills and bonds as well as between MDPA and ETS. So, hereafter, we have to separate bonds and bills in our analysis and also we have to study the existence of a liquidity premium between these two markets.
III.-Liquidity in the Public Debt market
In this section we proceed to analyse first, the relationship between liquidity and some of the variables usually employed to measure it. Then, we try to test if liquidity differences imply premiums on both prices and yields. Also we distinguish those premiums caused by issue characteristics from those premiums due to the market where securities are traded.
III.1.-Liquidity factors
In this section, we study the behaviour and the evolution of the liquidity of the government securities, trying to identify the factors it depends on. First, we analyse the impact of security characteristics on its liquidity, focusing on the market with the highest level of activity (MDPA) 9 . 7 In the same way, Hong and Warga (2000) observe that the US dealer market is dominated by institutional-size transactions that tend to be at least 50 times as large as a typical US exchange transaction on the ABS. 8 Equivalent to the TreasuryDirect accounts in US. This program is designed for investors who buy Treasury bills, notes, or bonds when they're first issued by the government and intend to hold the securities until they mature. As such, the program is popular with individual investors, particularly ones who aren't prolific securities traders. 9 Variables related with business cycle and the interest rate volatility were also analysed but their explanatory power was nil.
Among the variables usually employed to measure the degree of liquidity we will use those based on trading activity. Particularly, we use the "trading frequency", "turnover" and the "market share" of each reference. In our opinion, these variables have some advantages over some other used in previous research as the "runs" put forward by Sarig and Warga (1989) or trading volume employed by Elton and Green (1998) and Alexandre et al. (2000) . The three variables proposed allow us to compare the degree of liquidity among references and to monitor the evolution of the liquidity of a given reference throughout its life.
The use of these three variables requires the transformation of the original sample consisting of 62,070 daily observations into aggregated weekly data in order to obtain information about trading frequency and to reduce the variability of the other two variables (turnover and market share). So, for each reference, we have weekly observations corresponding to each week the issue is outstanding during the sample period independently of the security being traded or not.
The first variable proposed to measure liquidity is trading frequency (TF ij ) which is defined as the quotient between the number of days that reference i has been traded during week j and the number of trading days during week j (if the security has been issued or is redeemed during week j then the denominator of the quotient is corrected by the maximum number of days that the security could have been traded that week).
Turnover (Turn ij ) is obtained as the quotient between the face value traded of security i during week j and the amount outstanding of this security at the end of week j. Also, the original term to maturity has to be considered as an explanatory variable too. As with bonds and bills, there may exists differences in liquidity depending upon the bond being issued with 3-, 5-, 10-, 15-or 30-years to maturity.
The amount outstanding (AO ij ) is the face value of reference i outstanding at the end of week j (in billions of euros).
Finally, we must consider what we call the "status" of a reference. Warga (1992) proxies liquidity by indicating whether or not an issue is on-the-run, i.e. if it is the most recently issued security of a particular maturity. In this paper, we show that this division of the life of a bond into two stages (on-the-run and others) may not be adequate.
Instead, in this paper we focus on the concept of benchmark suggesting a subdivision of the life of bonds into three stages: prebenchmark, benchmark and seasoned.
In order to justify this subdivision we examine the evolution of the trading activity of bonds during its vital cycle. Figure 1 shows the percentage of the trading volume of 10-year bonds corresponding to the last seven issues during the sample period. Clearly, the most recent issue is not the one with the highest activity until a few weeks after issue. When a bond is initially issued, the amount outstanding is still relatively small although its trading activity goes up gradually. So, the trading volume of this bond is still lower than that of the former issue and so, it hasn't reach yet the status of "benchmark" bond. As new fungible auctions of that issue take place, the amount outstanding increases and, eventually, it becomes the new "benchmark" being the most liquid security among those with similar maturity. In the end, the bond is overtaken by a new issue, losing the benchmark status. Then, its trading activity suddenly drops until it reaches a certain level which is kept more or less constant (although at a much lower level) until the bond matures.
As there is not an official rating of bonds as benchmark, the criterion used in this paper to classify a bond as such is the following: a bond will be considered the benchmark one when its term to maturity is the closest to the theoretical at issue maturity. These theoretical at issue maturities are 3-, 5-, 10-, 15-and 30-years. However, bonds are issued, actually, with longer terms and so during the first months of trading older bonds may have a term to maturity closer to its theoretical term at issue.
The evolution of the trading volume of bills varies with respect to that of bonds.
The trading of bills (caused mainly by financial institutions activity) concentrates on the last issue during the first two weeks until a new issue appears. So, the benchmark bills are the on-the-run ones. After this initial period, the trading activity is very small because bills are held in mutual fund, banks and saving institutions portfolios keeping them until maturity. However, bills which are in the week before maturity experience a sharp increase in its trading activity. There are two possible causes for this. The first one is that financial institutions buy most of each issue when auctions take place and use the bills in "repo" market. The repurchase agreements usually finish a few days before the maturity of the bills becoming part of their portfolios again. Then, they can be used to obtain cash by selling them in the spot market. Another explanation is that the Bank of Spain allows financial institutions to use bills very close to maturity as part of the cash coefficient and use them as instruments of the monetary policy. In any case, we should take this fact into consideration, subdividing the life of bills into three different stages: benchmark, seasoned and last-week. In the case of bonds, we observe a different behaviour of these three alternative proxies of liquidity. During the first months the trading frequency reaches its maximum levels, a fact that is independent of the bond status, i.e. independent of the bond being on-the-run or benchmark. On the contrary, the other two variables (turnover and market share) clearly reflect the drop of liquidity that means not becoming benchmark.
Turnover doesn't seem to capture adequately the change from pre-benchmark to benchmark, except for 10-year bonds. It should be pointed out that the fact that the length of the benchmark period is very similar for all bonds (3-year, 5-year and 10-year bonds) which is an important hint of the role played by the age of bonds as an explanatory variable of liquidity. After these initial months, we can see that frequency drops slowly meanwhile the decrease in the other two variables is much more acute. Table 2 shows the relationship between the three proxies of liquidity and the stage in the life (or status) of bills and bonds. Particularly, we indicate the weekly average values of the three measures of liquidity during each stage together with the aggregated weekly average value. These figures strongly support the distinctions in the status of bonds and bills put forward before: benchmark, seasoned and last-week for bills, and pre-benchmark, benchmark and seasoned for bonds. On the other hand, the differences in trading frequency are not very strong, confirming the slow effect of aging on this variable.
Once the proxies of liquidity have been defined we propose a model to study the explanatory power of the variables described before (Relative Age, Term to maturity, Amount Outstanding, Original Maturity and Status). The latter is introduced in the model through dummies and for evaluating the impact of the term at issue on liquidity we will repeat the analysis separately for 3-year, 5-year, 10-year, 15-year and 30-year bonds. 
Thus, we proceed to replace T ij by u it (we will use the notation T * ij ). Then, the models eventually estimated are for bonds and bills respectively the following:
where LIQ ij can be any of the three proxies of liquidity used in this paper. So the models are estimated three times, one using Trading Frequency as proxy of liquidity (i.e. LIQ ij = TF ij ) another using the Turnover (i.e. LIQ ij = Turn ij ) and finally using Market Share (LIQ ij = MS ij ).
The models [2] and [3] are estimated by OLS with t-statistics corrected by
Newey-West. The results are shown in left panel of Table 3 . The right panel gives the outcome of the estimation of the models using only those bonds with status "seasoned" in order to analyse the explanatory power of the proposed variables independently of bond status.
It should be pointed out the robustness of the results, as the parameter estimations are very similar for all samples. Also, it should be highlighted the important impact of aging on all proxies of liquidity. This result is evident even when the samples are controlled by status.
The status of the issue is also a key factor in order to explain liquidity. All the parameters corresponding to the dummy variables that capture the issue status are significantly different from zero and the determination coefficient for those regressions where only seasoned bonds are considered, decreases sharply.
The impact of the Term at issue is studied by repeating the analysis for different samples consisting of bonds with the same Original maturity. The results are described in (2000) and Hong and Warga (2000) . However, for bonds, the most liquid reference is not the youngest one but that considered as benchmark by the market.
III.2.-Liquidity premiums

III.2.1.-Overview
In the previous section, we could see that differences in liquidity may arise from the characteristics of issues such as relative age, term to maturity, at issue maturity, amount outstanding or status. Now, we are going to assume that, firstly, the differences in liquidity can imply liquidity premiums and, secondly, there is another determinant of liquidity premiums: the market where assets are traded (see Table 1 ). For this reason, we put forward that liquidity premium borne by the yield to maturity of a bond depends on the bond's characteristics but also on the market where it is traded giving rise to what we call a "market liquidity premium" which is analysed in this section by comparing the trading activity of bills and bonds in MDPA (wholesale market) against ETS (retail market).
The difference between the yield to maturity at which reference i is traded during day t in ETS and in MDPA (yield it E and yield it M respectively) measures the differences in the liquidity premium between both markets. This difference will be called "yield spread between markets" (YSBM it ) and is given by:
The yield spread between markets is calculated as the difference between the mean daily yield at which a bond is traded in ETS and the mean daily yield at which the same bond has been traded the same day in MDPA 14 . As yield calculations and settlement dates are different in both markets, the yields to maturity have been 14 We eliminate from the sample those observations with a YSBM out of the interval of the mean yield spread of each reference plus/minus two standard deviations. recalculated using compound interest, actual calendar days and, as value date, the day of the transaction 15 .
The next step consists of explaining the behaviour of this yield spread. The yield to maturity of bond i in each market is given by: for bills.
From these equations, we can see that all explanatory variables are the same except the variable market it although the impact of each variable may depend on the market where the bond is traded increasing the value of the liquidity premium borne by the bond when it is traded in the less liquid market. For example, a high relative age may make more serious the impact of liquidity and so the liquidity premium with which an old bond is penalized can be greater in the ETS market than in MDPA an so
III.2.2.-Components of liquidity premiums
With respect to the variable market it we assume that it captures several factors: a premium that penalizes those transactions with very small volume that take place in ETS; a premium that takes into account if a transaction is the result of bilateral or multilateral trading; a premium that captures changes in the liquidity and efficiency of ETS market as a consequences of changes in the market rules and/or market participants behaviour and, finally, a constant premium for all transactions due to differences in the nature of participants and the different settlement rules between both markets.
a) Small transactions
Trading in ETS consist mainly of transactions of reduced amount. Most of them correspond to sales of accounts in Public Debt ("cuentas directas") that particular investors can hold in the Bank of Spain, then ETS can penalize those transactions of small size without taking into account the offering of competitive prices. On the contrary, those transactions of high volume that take place in ETS don't suffer this penalty and so the prices must be similar to those of the MDPA. Table 5 provides information about this point grouping observations ordered by transaction volume.
From the analysis of Table 5 there are some facts that can be pointed out. First, the average YSBM clearly decreases as the transaction volume rises. In the case of bonds this downward tendency stops at a level of transactions of €100,000 being the YSBM around 6 bp from then onwards. For bills, the YSBM reaches even negative values for those transactions in ETS with the highest volume. Second, the average YSBM is always bigger for bills than for bonds within each volume interval except for transactions over €3,000,000. Third, the volume of transactions in ETS is concentrated between €5,000 and €50,000. Fourth, those transactions with the highest volume in ETS (10 or more million euros) take place when trading in MDPA experiences an unusual high volume. This sample comprises spot transactions with securities traded the same day in ETS and MDPA since January 1993 to July 2002. There are 2,787 available observations for bills and 5,610 observacions for bonds. From the we select only those that belong to an interval consisting of the mean yield spread plus/minus two standard deviations Trading Volume is the nominal value traded each day in millions. YSBM is the difference between the yields to maturity at which the same security is traded the same day in both markets.
From Table 5 we will consider as "small" those transactions with a volume less than 100,000 €. They account for the 90.50 % of the observations for bills and 54.90 % for bonds. The YSBM of these "small" transactions is bigger than the remaining ones supporting the hypothesis that transactions in ETS of reduced volume bear an additional liquidity premium.
b.-Multilateral and bilateral trading
The electronic trading system has two forms of trading: the multilateral trading,
where trading is always screen-based and anonymous and the bilateral trading in which the two sides agree on the operation and then introduce it into the system. Bilateral operations can be operations at an agreed price, carried out between two market members or put-throughs carried out between a market member and a client or between two clients of the same market member. In both cases the price is considered "unofficial" and the market only provide information about the transaction volume.
In this paper we put forward that bilateral trading, consists of high volume transactions and so the yield spread between these operations and those of MDPA should be very small compared with multilateral transactions.
Our data base from ETS has information about ex-coupon prices and nominal transaction volumes. Also from July 1996 we have the yields to maturity and the effective transaction volume. As the price of bilateral trading is not registered, we have no data of prices or yields for bilateral transactions for the period from January 1993 to June 1996. So those observations where only the data of volume is registered are eliminated from the sample.
However, from July 1996, we have enough information to distinguish three possible sort of transactions. When we have no data of prices it must be a bilateral transaction and price and yield can be calculated from effective and nominal volumes.
When the ex-coupon price plus accrued interest is equal to the quotient between effective and nominal volumes then it must be a multilateral transaction. Finally, if both prices do not agree it can be due to an error or to the fact that during this trading day both multilateral and bilateral transactions took place with the same issue. We call this latter case as "mixture of trading". The differences between multilateral and bilateral trading are evident both in average volume and YSBM. The average volume for multilateral transactions is 0.003 million euros whereas it is of 4.66 million euros for bonds. With respect to YSBM is 41 bp against -4 bp for bills and 34 bp against 4 bp for bonds. This data suggests that the mechanism in price fixing implies a liquidity premium which differs depending upon the sort of transaction.
Also, the percentage of pure bilateral transactions from July 1996 is very different between bills and bonds. In the first case they account only for 9.11 % meanwhile for bonds this figure rises to 40.65 %. c.
-Participants behaviour
The trading activity can be affected by changes in the rules and the behaviour of market agents. Figure 4 shows the monthly evolution of the average daily trading volume per issue in MDPA and ETS. This volume has not experienced any significant change in MDPA during the sample period. However, if we look at the ETS market a clear change over time can be seen especially acute for bonds. During the first years of the sample period this trading volume increases sharply until mid 1996. Then, it decreases during the next year until 1998 when the activity is similar to that of bills. A possible explanation of this behaviour can be the integration process of the European markets that has led to a concentration of the trading activity in a single market in order to improve its competitiveness. Table 7 allows the study of the influence of this fact on YSBM, splitting the sample period up into two sub-samples: from Jan93 to Dec97 and from Jan98 to Jul02.
For each period, observations are grouped according to the volume of the nominal transaction in ETS, distinguishing those operations considered as "retail" transactions (less than 100,000 €) from the rest and differentiating by issue status.
From Table 7 , we can point out that the average YSBM for every categories is bigger in the second period. This fact might suggest an increase in the liquidity premiums in ETS. However, when the analysis is carried out taking into account the transaction volumes and differentiating retail transactions from the rest, the average YSBM are smaller during the second period except for bill retail transactions. Actually, liquidity premiums are, on the whole, smaller during the second period but the increment in the proportion of small volume transactions makes the average YSBM increases. So, this data suggests a decline in the liquidity premiums since 1998, especially for high volume transactions. Also, the issue status has a strong effect on the YSBM especially for bills. This behaviour can be observed both in retail and non-retail transactions. Thus, the average YSBM for those bills traded during the first two weeks after issue (benchmark bills) is 5 bp during the first period and 34 bp during the second. Prebenchmark and benchmark bonds traded in ETS bear similar premiums and lower than seasoned bonds.
Finally, the YSBM depends clearly on the transaction volume and is similar in both periods. For high volume transactions corresponding to prebenchmark and benchmark bonds the YSBM is close to zero or even negative.
d.-Other differences
The differences between the nature of ETS and MDPA may give rise to a constant premium in the price of those bonds traded in ETS with respect to MDPA. In this case, the impact of the premium on yields would depend on the bond duration, being smaller for bonds with longer duration and vice versa 17 . Table 8 shows the mean YSBM for bills and bonds as a function of the security duration. The assumption of a constant liquidity premium on prices affects mainly small transactions with multilateral trading. The left panel of Table 11 shows the average values of YSBM for this subset of transactions (from July 1996 to July 2002).
These average YSBM are very high for those assets with a duration less than 1 year, going down as duration increases. Then we consider a new variable which consists of a constant premium charged on bond price traded in ETS. We denote it as CPPr it and measures the effect of 1 per cent price premium on its yield to maturity. For bond i and trading day t, CPP it is given by:
where P it , R it , D it, are the price, yield to maturity and Macaulay's duration of bond i during trading day t in MPDA respectively.
III.2.3.-Model
From the former comments we assume that the transactions that take place in ETS bear a liquidity premium over the bond yield to maturity on MDPA that take into account four different factors:
17 Let P be the price of a bond and R its yield to maturity, then ∆P ≈ P·D M ·∆R where D M is the bond Macaulay's modified duration. Rearranging terms we have ∆R ≈ ∆P /(P · D M ). It can be observed that the smaller the duration the bigger the sensibility of the yield bond to a change in the bond price. • The volume of the transaction: we use a dummy variable (Retail it ) for those transactions in ETS we considered as "small" transactions. It has value one if the transaction volume is less than €100,000 and zero otherwise.
• Sort of trading: We use a dummy variable called Bilateral it that takes value one if it is a bilateral transactions and zero otherwise.
• To distinguish those transactions before 1998 from those that took place afterwards we define another dummy variable (Date it ) with value one if it corresponds to a transaction since 1998 and zero otherwise.
• To take into account the potential existence of a constant premium on the prices of ETS transactions we use the variable CPPr it as defined in the expression [7] Then the liquidity premium between MDPA and ETS is given by: These models try to test if the differences in the yields to maturity of those bonds that are traded the same day in both ETS and MDPA are a consequence of a higher liquidity premium borne by those transactions that take place in ETS due to the characteristics of a given issue together with an extra premium caused by the features of each market.
The characteristics of the issue that can increase the liquidity premium of a transactions when it takes place in ETS market are: relative age, term to maturity, amount outstanding, original maturity and status. Additionally the factors that give rise to a liquidity premium because of the features of the ETS market itself are: transaction volume (retail and non-retail), the sort of trading (bilateral or multilateral), the period when the transaction took place (before or after 1998) and a constant premium on prices. Table 9 shows the correlation coefficients among these variables for bonds and bills. The correlation coefficient between Relative Age and Term to maturity is extremely high (-0.90) and so this could cause multicolinearity problems. Then, to solve it we substitute the variable Term to maturity by the residuals (u it ) of the regression of this variable against Relative Age, i.e.
Then the model is estimated by replacing T it by u it (denoted by T * it ). The same method is employed to eliminate the multicolinearity problems between Relative Age and the Constant Premium on Prices. Table 10 shows the outcome of the estimation of model [9] by OLS corrected by Newey-West. This estimation is done using different samples. The first one uses all observations, the second one only observations corresponding to multilateral transactions in ETS, the third using only bilateral transactions in ETS and the fourth using data only since January 1998.
The results show high adjusted determination coefficients as well as parameter estimations that are significantly different from zero in nearly all cases considered.
The sample with only bilateral transactions displays a different behaviour and lower explanatory power. This can be due to the fact that the price settlement in these sort of transactions among market members can differ significantly from the rest.
It should be pointed out that the value of parameters estimations corresponding to Relative Age (which have very high t-statistics) and are very similar in all samples.
Also, the parameters of Amount Outstanding have the expected sign and are significantly different from zero. However the variable Term to maturity seems to have a very small impact on yield spreads when the different sub-samples are considered.
The estimated parameters of the dummy variables Original maturity are smaller the larger the Original maturity, a fact that may capture the preference of small investors for securities with low terms to maturity. On the contrary, 6-month bills are bought mainly by financial corporations and so the yield spread is negative.
The issue status doesn't seem to have a very important impact on liquidity or on liquidity premiums between markets. For bills benchmark securities have smaller premiums. As they keep this status only during their first two weeks of life it seems plausible that only a few number of small investors unlock their holdings in such a short period of time and so most transactions with benchmark bills are done by institutional investors bearing a lower liquidity premium. This reasoning can not be applied to benchmark bonds as the benchmark period is much longer. So, the dummy variable Benchmark has a positive coefficient for bonds and negative for bills.
The penalty in the yield to maturity for small and multilateral transactions give rise to a significantly positive parameter for the dummy variables Retail and negative for
Bilateral. Also the change in the market that took place in 1998 imply bigger premiums for bills and lesser for bonds as we had already notice from Table 7 .
Finally, the existence of a constant premium on prices is confirmed since variable CPPr has a significantly positive estimated parameter in all samples except for bilateral transactions. The value of the estimated parameters for bills is smaller because its lower term to maturity (and so its duration) with respect to bonds. Then we can conclude that yield spreads between markets can be explained by two different factors related to liquidity: market features and bond characteristics. The former focus on the fact that a good deal of transactions in ETS correspond to operations that involve small investors. The latter captures those bond characteristics that affect liquidity assuming that they increase its impact on those transactions that take place in a non-liquid market.
IV.-Conclusions
We have fully analysed the degree of liquidity of the Spanish Public Debt markets studying different factors that may have an impact on the liquidity premiums borne by the securities traded in these markets.
The database used has daily information about prices and volumes of all transactions that took place during the last ten years instead of using quoted prices provided by a single dealer. This helps to find the best proxies of liquidity allowing the analysis of the simultaneous trading of the same Public Debt assets in two different markets. In this way we can isolate the effect of liquidity on prices and yields and so to proceed to deepen into the factors that can explain liquidity premiums.
Initially, we proceed to describe the most significant differences between MDPA market (that can be considered as a wholesale market) with respect to the ETS that, on the contrary, can be viewed as a retail market.
Then, we differentiate two sorts of variables for explaining liquidity premiums.
The first set of factors depends on the bond characteristics. This analysis is carried out analysing data from MDPA and, in particular, we study the relationship between three proxies of liquidity (frequency trading, market share and turnover) and different variables (relative age, term to maturity, amount outstanding, status, and original maturity).
Our study reveals the need of splitting up the life of an issue into three stages or status: prebenchmark, benchmark and seasoned for bonds and benchmark, seasoned and last-week for bills. This partition differs from other previous studies where only two stages where considered: on-the-run and out-the-run. This new partition is justified by the fact that, in the Spanish markets, the newly issued securities are not the most liquid ones but it takes some time to become a benchmark bond.
Then, we proceed to analyse the spreads between yields at which bonds and bills are traded the same day in ETS and MDPA. First, we assume that the variables described above have a bigger impact on prices and yields than those transactions that take place in the less liquid market. Then, we put forward that there is a set of variables that captures some specific features of the ETS market that may give rise to additional liquidity premiums: the size of the transaction (retail and non retail), the sort of trading
